Autoregulatory loop of Msx1 expression involving its antisense transcripts.
The Msx1 homeogene plays an important role in epithelial-mesenchymal interactions leading organogenesis. Msx1 gene is submitted to bidirectional transcription generating a long non-coding antisense (AS) RNA potentially involved in Msx1 expression regulation. RT-Q-PCR and RNA-FISH studies indicated that transient overexpression of the Msx1 AS transcript in 705IC5 mouse odontoblasts decreased the abundance of endogenous Msx1 S mRNA at the post-transcriptional level. Conversely, Msx1 overexpression increased the AS RNA level probably by activating AS transcription. In vivo mapping by RT-PCR evidenced both Msx1 RNAs in all adult mouse tissues tested raising the issue of Msx1 function during adulthood. The expression patterns of the two RNAs were similar, confirming the tight S/AS relationship. In particular, both Msx1 mRNAs and Msx1 protein were similarly distributed in eyes, and were found in regions with a common ectodermic origin and in cells potentially involved in regeneration. In conclusion, we report that Msx1 S RNA is negatively controlled by its AS RNA at a post-transcriptional level, and that the AS RNA is retrocontrolled positively by Msx1. The tight link between Msx1 S and AS RNAs constitutes a regulatory loop resulting in a fine-tuned expression of Msx1 which appears to be significant for adult homeostasis.